SUMMARY
(prolonged return cycles only with shorter test cycles) in 1, and undetermined because of marked sinus arrhythmia in 2. Sinus node dysfunction was considered to be present if at least one of the following criteria was met: 1) prolonged SRT, 2) prolonged SACT, and 3) abnormal response to PAS. Sixteen (62%) of 26 patients had sinus node dysfunction.
Of these 16, only 2 had clinical evidence of sick sinus syndrome. 
DISCUSSION
In the electrophysiologic studies on bifascicular block the incidence of prolonged HV interval was reported to be variable (77% by Narula,1) 52% by Levites et al,3) 29% by Dhingra et al,6) and 28% by Denes et al4)), but the incidence of prolonged AH interval was relatively lower (19% by Dhingra et al,5) and 13% by Narula et al.2)). In combined bifascicular block and first degree AV block, Levites et al3) showed HV interval was prolonged in 72% of 89 patients, but Ranganathan et al7) showed AH and HV intervals were prolonged in 100% and 57% of 7 patients, respectively. In our study the incidence of prolonged AH interval was higher than that of prolonged HV interval, even in patients with first or second degree AV block (p<0.05). Although statistically not significant, the incidence of prolonged HV interval was higher in patients with LBBB than in patients with combined RBBB with LAH, and this finding was consistent with those of Narula1) and Levites et al.3) Refractory periods of the right atrium and AV node depend on sinus cycle length.28) In our laboratory normal values were obtained at cycle lengths which ranged from 700 to 1200msec,24) and these normal values were almost the same as those of DuBrow et al29) which were obtained at cycle lengths ranging from 600 to 850msec.
In our study refractory periods were measured during sinus rhythm with cycle lengths ranging from 745 to 1800msec, and patients with sinus cycle length longer than 1200msec were excluded.
Incidence of prolongation of ERPRA, ERPAVN, and FRPAVN was higher in patients with prolonged AH interval than in patients with normal AH interval (p<0.05), but as to FRPRA difference was not statistically significant. The finding that ERPAVN was longer in patients with prolonged AH interval was consistent with that of Dhingra et al. 5) During rapid atrial pacing (more than 130 beats/min) Wenckebach phenomenon of AH intervals usually occurs and this is regarded as a physiologic response.30) In our laboratory atrial pacing at a rate of 130 beats/min or less could not induce second degree AV block in the aged subjects without apparent heart disease.24) Although Haft et al31) reported that atrioventricular conduction through the remaining fascicles was adequate in most patients with bifascicular block during rapid atrial pacing, in this study Wenckebach phenomenon developed in 12 (63%) of 19 patients during atrial pacing at a rate of 130 beats/min or less, 2: 1 AH block in one patient, and 3: 1 HV block in another patient. Our finding of the higher incidence of Wenckebach phenomenon in the patients with prolonged AH interval was consistent with that of Dhingra et al.5) Prolongation of AH interval in patients with bundle branch block suggested additional lesions in the AV node32) and this was confirmed by pathologic studies in a few patients.33),34) In our study with atrial pacing and PAS, additional lesions in the AV node were frequently suggested in chronic bifascicular block, especially with prolonged AH interval.
To our knowledge, there have been a few reports20),21) on sinus node function of patients with chronic bifascicular block. Oyama et al21) reported SRT and SACT were not prolonged in all of 23 patients with chronic bundle branch block. On the other hand, AV conduction was abnormal in 68% of 75 patients with sinus bradycardia,18) and AV nodal dysfunction and/or abnormalities of intraventricular conduction were evident in 50% of 24 patients with prolonged SACT.19) In this study 16 (62%) of 26 patients had electrophysiologic evidence of abnormalities of sinoatrial node automaticity and/or sinoatrial conduction, although only 2 of these had clinical evidence of sick sinus syndrome. Thus this study suggested the presence of widespread lesions in the conduction system in the majority of patients with chronic bifascicular block.
Theoretically, in bifascicular block AV conduction depends on the remaining fascicles. Although some controversies existed,35),36) histological studies showed that in bifascicular block 2 fascicles were completely interrupted, but the remaining fascicles were not completely interrupted.37)-39) It might be conceivable, although histologically not proved, that the risk to develop complete AV block is higher in patients with bifascicular block than in those without this disturbance, and that the longer the follow-up period, the higher the risk of the development of complete AV block. Although Kulbertus9) obtained that the risk of developing complete AV block was as high as 6%/year of follow-up, others reported lower incidences; 6% for 1.5 year,4) 5% for 4.4 years,10) 11% for 5 years,12) and 15% for 11 years.8) The HV interval reflects the state of conduction through the remaining func-tioning fascicles and/or His bundle in bifascicular block, so prolonged HV interval implies the possibility to progress into complete AV block, and the incidence of complete AV block was reported to be higher in patients with prolonged HV interval.4),11) In this study the incidence of complete AV block was 2.4%/year and was not so high as that of Kulbertus9) and almost the same with that of Dhingra et al, 12) and prolonged HV interval did not necessarily imply the possibility of progression to complete AV block, as reported previously.
Although in one study mortality rate of patients with bifascicular block was as low as 2.3%/year,10) in other studies mortality rate was as high as 10%/year.11),13),15),17) Mortality rate was higher in patients with prolonged HV interval than in those without prolonged HV interval (16%/year vs. 11%/year,4) 14%/year vs. 8%/year11)). In this study only one patient died of acute myocardial infarction, and mortality rate was low (1.1%/year).
In this study of relatively small number of patients, the incidence of prolonged AH interval was higher than that of prolonged HV interval, even in the presence of first or second degree AV block, and mortality rate was low. These findings are different from those reported in the United States and Europe. Whether these differences result from higher average ages of our study group or are related to racial difference can not be answered in the present study. Further investigations are required to clarify the cause of these differences.
